Biological technologies for wastewater remediation techniques employed to remove contaminants in urban stream water are increasingly receiving attention worldwide. The purpose of this study was therefore to determine the concentrations of lead, cadmium, copper, zinc, manganese and iron in algal biomass and establish the feasibility of using algae in phytoextraction and bio-monitoring of environmental quality. Analysis of algal biomass samples in the Nakivubo urban stream ecosystem, Kampala, Uganda, showed that there was contamination by lead, cadmium, copper and zinc as indicated by enrichment factor and pollution load index values. It is suspected that industrial and vehicular emissions are the major sources of these pollutants. Calculated bio-concentration factor was > 1000 but with low concentration thresholds in each element, suggesting that algal biomass was a very good heavy metal accumulator. The bio-concentration values in algal biomass were found to be in the order of copper > zinc > lead > cadmium in the Nakivubo Channelized stream. In conclusion, algae can be a promising aquatic bio-filter plant for phytoextraction and bio-monitoring of polluted urban stream ecosystems and wastewater.
INTRODUCTION
Recent developments in environmental research have revealed that many living organisms can accumulate certain toxicants to body concentrations much higher than present in their environments (Nyangababo et al., 2005a; Igwe et al., 2008; Kord et al., 2010) . This makes chemical analyses in biota important for use in routine assessment and monitoring procedures (Lam and Gray, 2003; Nwuche and Ugoji, 2008) . Body contaminant concentrations can further be used in assessing and monitoring the uptake of contaminants by living organisms and the increase in concentrations of pollutants from the environment to the organisms (bioaccumulation/bio-concentration). Green algae have been recognised as one of the most important primary producers in some aquatic ecosystems that have a role to play in the regulation of dissolved oxygen in water through the phenomenon of photosynthesis. The adsorption, phytosorption and affinity of algae for heavy metal cations in wastewater treatment because of its high negatively charged surface (cell wall components) have been acknowledged for a long time. This property gives algae an added advantage as heavy metal accumulator in view of phytoextraction of such elements in urban stream ecosystems (Chmielewska and Medved, 2001; Kar et al., 2008 ) . Algae have been qualified as a precise biomonitoring tool for determining and quantifying of heavy metals in aquatic ecosystems (Levkov and Krstic, 2002; Shah et al., 2009) .
Biological water remediation techniques are preferred to chemical and physical treatment technologies because of their effectiveness, low cost and reduced impact on ecosystem (Thangavel and Subbhuraam, 2004) . Recently, interests have focused on the study of aquatic plants in remediation and biomonitoring of heavy metal contaminants in aquatic ecosystems (Girgin et al., 2010; Nouri et al., 2009) .. In view of this, the environment is able to absorb pollutants and clean up itself through natural biological processes as bioremediation (Wuana et al., 2010) . The uses of submerged aquatic plants in water quality assessment have been recognized and are reported to bio-concentrate and scavenge heavy metals in wastewater (Scott, 1992; Goyal et al., 2008) . Plants have the ability to bioconcentrate metals at levels 100-fold greater than those typically measured in non-accumulator plants and can be categorised as Cd > 100 mg/kg, Pb and Cu > 1000 mg/kg and Zn and Mn >10000 mg/kg (Baker and Brooks, 1989) . The extreme level of metal tolerance in vascular plants is called hyper-accumulation (Baker and Brooks, 1989) . BCF values > 1000 (Zayed et al., 1998) can be used together with the concentration thresholds in each element as mentioned by Baker and Brooks (1989) to characterise a plant as a good accumulator (hyperaccumulator). Bioconcentration Factor (BCF) is regarded as a better indicator to classify a particular plant as a hyperaccumulator because BCF takes into account the trace element concentrations in the solution (Zayed et al., 1998) . BCF standard is applied as a threshold, above which a substance is considered bio-accumulative and therefore able to cause long term environmental impact. The objectives of this study were: 1) to determine the concentrations of Pb, Cd, Cu, Zn, Mn and Fe in algal biomass in urban stream water .2) to assess the feasibility of using algae in bio-monitoring of environmental quality. 3) establish the possibility of using algae for phytoextraction in urban stream water and wastewater. This study was conducted between August, 2008 and November 2009, along the Nakivubo Channelized stream of Kampala in Uganda.
MATERIALS AND METHODS

Study area and sites
The sampling area [0 0 15'N and 32 0 30'E] is shown in Fig. 1 . Algal materials were sampled from different localities along the Nakivubo Channelized stream ( Table 1 ). The stream drains through Kampala city center, the most industrialised areas and Nakivubo wetland before discharging into Lake Victoria. The channel is the major recipient of runoff, organic and inorganic industrial and domestic waste effluents. Nakivubo Channel was constructed basically to carry storm water from Kampala city into Lake Victoria to minimise flooding and ponding effects.
Sampling and laboratory analytical procedures
Algal samples were collected for over one year along the Nakivubo drainage system (Table 1) 
